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JAK inhibition for treatment of psoriatic arthritis
in Down syndrome

DEAR EDITOR, People with Down syndrome (DS), the con-

dition caused by trisomy 21 (T21), display increased

prevalence of several autoimmune conditions relative to

the general population, including autoimmune thyroid

disease (AITD), celiac disease, autoimmune skin condi-

tions and arthropathies [1]. Although it is now well

established that T21 causes hyperactivation of IFN and

downstream Janus kinase (JAK) signalling [2, 3], the

therapeutic value of this observation remains to be

defined. Here, we describe the first reported case of an

individual with DS who was effectively treated with the

JAK inhibitor tofacitinib as a first-line therapy for severe-

ly debilitating PsA.

Although tofacitinib is approved by the United States

Food and Drug Administration for the treatment of PsA

in the typical population, it is considered less effective

than first-line targeted agents that inhibit TNF-a, IL17,

IL12 and/or IL23 signalling [4]. However, given that T21

causes elevated IFN and JAK signalling, we reasoned

that tofacitinib would be a preferable first-line treatment

for PsA in DS. Informed consent for research was

obtained in accordance with the Declaration of Helsinki

and specific consent obtained for this report. This study

was approved by the Colorado Multiple Institutional

Review Board. This patient is a 27-year-old woman with

DS, psoriasis, hypothyroidism, celiac disease and a his-

tory of self-resolving atrial septal defect. The participant

initially presented to her primary care physician (PCP)

with left shoulder joint pain that persisted despite exer-

cise, ibuprofen and heat therapy. Her exam and workup

were largely unremarkable except for high levels of

CRP. With continued conservative management, her

joint pain worsened over four months to involve her left

hand, elbow and knee, especially in the morning, result-

ing in mobility limitations that caused her to be home-

bound. As the signs of arthritis worsened, so did her

psoriasis.

The participant therefore re-presented to her PCP

who reported significant swelling in her left metacarpo-

phalangeal and proximal interphalangeal joints, which

was also evident on hand radiographs. Inflammatory

markers were further elevated with a CRP of 32.4 mg/l

(normal <10 mg/l), ESR of 40 mm/h (normal <19 mm/h)

and positivity for ANA. She tested negative for RF and

CCP antibodies, with all other labs within normal limits.

A subsequent rheumatology referral resulted in a diag-

nosis of PsA, given psoriasis history, current presenta-

tion of inflammatory joint disease, and the presence of

dactylitis of the third and fourth digits on the left hand

on exam (CASPAR score: 4) [5]. At this point, the indi-

vidual was prescribed tofacitinib 5 mg oral tablet twice

daily. The participant reported rapid improvement in

arthropathy symptoms, regaining the ability to walk long

distances after several weeks of immobility and resumed

her normal moderate intensity exercise activities within

one month. Complete resolution of her arthritis, without

adverse reactions, was noted after two months during a

telehealth follow-up visit. Furthermore, the participant

reported that her psoriasis also cleared rapidly and had

largely disappeared by six weeks (Fig. 1A and 1B), with

a concurrent normalization of inflammatory markers with

a CRP of 5.8 mg/l and ESR of 8 mm/h (Fig. 1C) at two

months.

The aetiology of PsA in the general population

involves dysregulation of innate and adaptive immunity,

including activation of plasmacytoid dendritic cells

(pDCs), production of Type I (a,b) IFNs, polarization of

CD4þ T cells towards the Th17 state, and hyperactiva-

tion of cytotoxic CD8þ T cells, concomitant with dysre-

gulated production of TNF-a, IL17, IL12, IL22, IL23 and

IFNc [6]. In fact, current published guidelines recom-

mend IL17 and IL23 inhibitors as first-line agents for this

inflammatory arthropathy [7]. Of note, many of these

processes are dysregulated in individuals with DS, even

in the absence of overt clinical autoimmunity, including

hyperactive pDCs [3], polarization of CD4þ T cells to-

wards IL17- and IL22-producing states [8], hyperactiva-

tion of CD8þ T cells [8], and elevated circulating levels

of TNF-a, diverse IL17 isoforms, IL22 and IFNc [9]. All of

these phenomena could be potentially explained by the

fact that four IFN receptors are encoded on chromo-

some 21 (IFNAR1, IFNAR2, IFNGR2 and IL10RB), thus

leading to hypersensitivity to IFN ligands, increased JAK

signalling and an overall pro-inflammatory, autoimmun-

ity-prone state [2, 3, 8, 9].

While further studies are required to elucidate the

mechanisms leading to increased autoimmunity in DS,

this report adds to a growing body of evidence pointing

to increased IFN and JAK signalling as contributing fac-

tors. The fact that the participant responded remarkably

well to tofacitinib, a JAK inhibitor that inhibits signalling

downstream of all four IFN receptors encoded on

chromosome 21, encourages further study. While tofaci-

tinib is not recommended as a first-line agent for PsA in

the typical population, it may be the preferable option
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for those with DS affected by inflammatory joint dis-

eases and autoimmune skin conditions.
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FIG. 1 Treatment of PsA in Down syndrome with tofacitinib

(A) Resolution of psoriasis on left arm over treatment course pre-tofacitinib, 6 weeks and 34 weeks post-treatment.

(B) Resolution of psoriasis on left leg over treatment course pre-tofacitinib and 6 weeks post-treatment. (C)

Normalization of inflammatory markers 2 months post-treatment.
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